The effect of thermal stratification and its relationship with water quality was researched by field observation in this study. Through assessing the degree of thermal stratification by calculating the dimensionless parameter of thermal resistance to mixing (RTRM) indices from 2008 to 2010, it indicated that the water body of Xiangxi River was stratified strongly in the summer months. The analysis of the degree of thermal stratification with both the meteorological and hydrodynamic factors showed thermal stratification intensity was more sensitive to meteorological factors in Xiangxi River.
In this study, we researched the factors impacting on the thermal stratification and the relationship with the water quality variations through long-term monitoring in Xiangxi River. The degree of stratification was analyzed by calculating the dimensionless parameter of the relative thermal resistance to mixing (RTRM) from 2008 to 2010. Then we analyzed the correlation between the degree of stratification and various factors. Further, the relationship of thermal stratification with water quality had been assessed with the measured vertical profile data in 2010.
STUDY AREA AND METHODS

Study area
Xiangxi River, located in the western Hubei province, China, was selected for this study (see 
Data analysis
The RTRM (Wetzel ) was used to assess the strength of thermal stratification, which can indicate the degree of stability and mixing in a reservoir. 
where DO sat is the saturation DO concentration (mg/L), and T is water temperature ( C).
RESULTS AND DISCUSSION
Seasonal variation of the thermal stratification As for the duration of thermal stratification, it was almost the same from 2008 to 2010. Thermal stratification was formed in April, the strongest thermal stratification occurred in August, and the weakest thermal stratification occurred in
February. The value of RTRM 0 usually occurred in February, which indicated the water body was well mixed during this period in Xiangxi River.
Thermal stratification was determined both by meteorological variables (such as air temperature, wind speed, solar radiation and so on) and hydrodynamics, and the seasonal variation of meteorological and hydrological factors was obvious in Xiangxi River (see Table 1 ). Through analysis of the relationship of the different factors, including air temperature, wind, rainfall, inflow discharge and daily water level () found that freeze-over water temperature, hypolimnetic heating, and fall turnover date were more closely a with thermal stratification could be used as an indicator to evaluate the algal blooms.
The conductivity could represent the total dissolved solids in the water body. As shown in Figure 5 , the vertical distribution of conductivity indicated that the conductivity was very low at the surface and the maximum value occurred in the depth of the thermocline. The turbidity could be affected by algae and suspended solids; the vertical distribution of the turbidity indicated that the minimum value was in the depth of the thermocline in the upstream and middle part of Xiangxi River. This showed that the vertical distribution of conductivity was opposite to that of Chlorophyll a; the low concentration of conductivity in the upper water may be due to algal consumption. The vertical distribution of turbidity also showed stratification in the water body, and the minimum value was in the depth of the thermocline. This may be caused by the algae in the upper water body and suspended solids in the lower water body. Elçi () found that turbidity was highly affected by thermal stratification and strong winds could increase the turbidity in the water body. As the effect of wind on thermal stratification was small, the turbidity profile was mainly affected by thermal stratification in Xiangxi River.
CONCLUSIONS
In this study, results from field monitoring showed that the RTRM increased from April to August in Xiangxi River.
This indicated that the water temperature difference between the water surface and the bottom increased with the surface layer water temperatures quickly warming, which could result in stronger thermal stratification and greater stability in the water body during this period.
Through the analysis of the factors that affect the thermal stratification, the results indicated that both the meteorology and hydrodynamics can affect thermal stratification in Xiangxi River, while thermal stratification was more sensitive to the meteorological factors. It showed that air temperature was more closely related to thermal stratification, the second impact factors were the solar radiation, and then the inflow discharge, and the relationship between thermal stratification and other factors was not obvious in Xiangxi River.
The strong thermal stratification could influence the vertical distribution of the water's chemical characteristics, and the results showed that water quality was highly affected by thermal stratification and the Chlorophyll a concentration had a close relationship with thermal stratification and DO concentration. These results will aid in the understanding of ecosystems and provide useful information to control the algal blooms in Xiangxi River.
